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SafeRoutesto SchoolProgramis a Federalprogramto improvethehealthof childrenby
enablingwalkingandbicyclingtoschool.Theprogramis fundedunderSafe,Accountable,Flexible,































oneplacetothenext?" Theoutcomeof thesetypesof zoningpracticesalongwithlifestylechoicesis
thatAmericansarenow driving88percentfartherthantheydid in 1969to go shoppingandan
overwhelming137percentfarthertoaccomplishfamilyandpersonalerrands4.




Parentsdo not feelsafeallowingtheirchildrento bikeor walk to schooldueto lackof
sidewalksandsafecrossingopportunities.Federalfundingin saferoutestoschoolrequiresthat70-90
percentfundsbespentontheinfrastructure(sidewalks,bikelanes,trails,wellmarkedintersections,
trafficcalming)within two milesof the school6.This two mile requirementfor infrastructure
2
investmentonlyenhancestheareain directproximityto theschoolwhichcreatesa smallercritical













minutewhich meansan increasedairwayexposureto the surroundingelementsin the local





























partof theatmosphere2l.VOC's,C02 andNOx,areall emittedfromvehicleswhichleadtocomplex
interactionsbetweenthesechemicalcompoundsoftenresultingin thecreationof ozone.Ozoneis
createdatthegroundlevelbya reactionbetweenNOx andVOC's in thepresenceof sunlight.The










"Thetroposphereiswell-mixedanditscompositionis 78%N2,21%02, 1%Ar, 0.036%C02,
varyingamountsof watervapordependingon altitudeandtemperature,andminuteamountsof a
numberof tracegases23".Introductionof C02, NOx, andVOC's directlyimpactthischemical





actsto limit theverticalmixingof pollutants,whichallowsconcentrationsto build25." This
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elevatestheconcentrationof Methane(CH4) in theatmospheredueto chemicalreactionswith
hydroxylandOH whichwouldotherwisenaturallycombathemethane29."Wheninhaled,carbon
monoxidereactsveryrapidlywithhemoglobin theblood,preventinguptakeandtransportofoxygen.










NOx representssevencompounds,theEPA onlyregulatesnitrogendioxide." (Nitrogen
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emissions,andsaferoutesto schoolprogramwas necessaryto identifycurrent.practicesand
demonstrateaneedfor advancement.Thechapterbeganbyoutliningthecurrentliteratureonschool




















zones,but lackssupportingevidenceor systemsto monitorschoolsprogress.The SafeRoutesto
Schoolsclaimsof obesityreductionandsafetyimprovementshavestrongerevaluationandmethods
analysis.The intentionof this researchis to createa methodto trackSafeRoutesto School's



















2. Quantifyandcategorizethetypeandcorrelating??totalnumberof vehiclesfor each
category
3. Averagethelengthoftripsforeachcategory








Westfield,MA whichparticipatesin theSafeRoutesto Schoolprogram.Emissionsgeneratedis a




















surveyinstrumentcanbeseenin figure-3in theappendix.Productionandprintingwaspaidby the
researcher,nocostswereplacedontoSouthamptonRoadElementarySchool.Thestudentsbrought
homethesurveyto completewiththeirparents.Thenreturnedandcollectedby theschool. 450
surveysweredistributedtothestudentand50surveystothefaculty.84surveyswerereturnedbythe
students,and21surveyswerereturnedbythefaculty.Thesurveysresponsesproduceasampleof the



















modeusedto transportstudentsto school.Passengercars,Trucks,SUV's andVansaretheprimary





registeredvehiclewas10yearsold. This averageageis doublethesurveypredictedtotalfor the
vehicletypesaverageage.Thisaverageageproducedbythestatedoesincludeallregisteredvehicles
types,andis twoyearsold. Thispredictionin thesurveyof moremodemvehiclesproducesamore





distanceis producedby totalingall parentdriversresponses.The WestfieldPublic School
Adminstrationproduceda listof all streetsthattheSouthamptonRoadSchoolserves.This listwas
usedto createa roadnetwork.Overlayingthis roadnetworkontoan orthographicmagefrom
MassGIS(MassachusettsGIS Inventory)displayedresidentialclustersandmainintersectsfor less



















addressingfederalCleanAir Act Standards.OnefunctionofMobile6.2is togeneratemissionsper
mile. Theseemissionsper mile outputsare producedby the MassachusettsDepartmentof




Oncethe surveyhasbeenanalyzedandtheMobile 6.2 emissionsper mile havebeen
determinedthesequantitiesandcategoriescanbeinputtedintotheEPA'sSchoolSitingCalculation.
This schoolsitingequationseenin figure-lwill be usedto determinetheamountof emissions











Enrolhnent* automodesplit* averagetriplength* emissions/mile* 2 trips/day=emissions/day-fora car
Figure2-EquationUsedfor Study
.-.-.--------.---.-----...-.---.-..-.---......--....-.-...--.. ....-.-....-.--..---..-----.---.-------
(Emissions/mile* Trip Length(inmiles»* Frequencyof Trips=emissionsperchosenfi-equency
SiteLocation
Theschoolthatwill beassessedinthisstudywill beSouthamptonRoadElementarySchoolin






126metersaway,whichis well within 150meterdistancestudiedby Venn,2001andGreen,
2004(Figure-3).The childrenwhoattendthisschoolarealsolocatedlessthan1000metersform
BarnesAirport.FurthermoreamajorindustrialsectorofWestfield,whichrequiresheavydieseltrucks
to transportgoods. Whilenot includedin thestudy,NorthMiddleSchoolis locatedbehindthe
19
-- - -
to transportgoods. Whilenot includedin thestudy,NorthMiddleSchoolis locatedbehindthe
elementaryschool. The studentwho attendthisschoolareexposedto exhaustemissionsfIom a
varietyof modesof transport.If theschoolcanreducetheamountof tripsmadebyparents,theyare
proactivelyreducingtheirchildrenexposurerates.
This schoolhaveregionalair qualityhurdlesto overcomeas well to provideoptimal
environmentalconditions.HampdenCountyhasbeenconsidereda nonattainmentzoneunderthe
CleanAir ActAmendmentsof 1990.Thisdesignationi dicatesthatheregionalairqualityexceedsthe
maximumvaluesallowedundertheNationalAmbientAir QualityStandards.TheseEPAstandardsare
establishedtoimproveandprotecthumanhealth.ThesesitelocationsarevulnerabletoemissionsfIom





















































































Year CO2 Nox VOC Year CO2 Nox VOC
2000 415 1.39 1.36 2000 521.6 1.81 1.61
2005 369 0.95 1.36 2005 511 1.22 1.61
2008 368.4 0.693 1.034 2008 513.5 0.95 1.224






















VehicleSource C02/SchoolYear NOx/SchoolYear VOC/SchoolYear
FacultyPassengerCar 8867952 23177 29902
FacultySUVIVan/Truck 7986687 16827 21965
Grams 16854639 40004 51867
Pounds 37080 88 114


























Source Year Distance(miles) Vehicles (grams) (grams) (grams)
Teacher-PassengerCa 2002 12.97 10 4926.64 12.88 16.61





















VehicleSource C02/SchoolYear Nox/SchoolYear VOC/SchoolYear
PupilPassenQerCar 10579638.96 25056.57 35947.84
PupilSUVfTruckNan 4607744.40 10613.20 13586.52
Grams 15187383.36 35669.77 49534.36
Pounds 33412.24 78.47 108.98
AverageFleetEmissionsOutput
C02Trip NoxTrip VOCTrip
Total#of Emissions Emissions Emissions
Source Year Distance(miles) Vehicles (grams) (grams) (grams)
Pupil-PassengerCar 2005 3.65 62 1346.85 3.10 4.48




















PassengerCar 42785 1061 145
SUV/Truck/Van 27708 60j 78









PupilPassengerCar 25798.69 61.01 90.266
PupilSUVNan 11178.33 25.27 34.265
Totals 36977.02 86.29 124.53
PupilTransportAverageFleetYearlyEmissionsMultipliedby50%
VehicleSOlll'ce C02/SchoolYear(lb) Nox/SchoolYear(lb)VOC/SchoolYear(lb)
PupilPassengerCar 35180.02 83.2 123.09
PupilSUVNan 15243.18 34.47 46.725
Totals 50423.2 117.67 169.81
PupilTransportAverageFleetYearlyEmissionsMultipliedby100%
VehicleSOlll'ce C02/SchoolYear(lb) Nox/SchoolYear(lb)VOC/SchoolYear(lb)
PupilPassengerCar 46906.7 110.94 164.12
PupilSUVNan 20324.24 45.96 62.3
Totals 67230.94 156.9 226.42
TeacherAverageFleetYearlyEmissionsMultipliedby10%
VehicleSOlll'ce C02/SchoolYear(lb) Nox/SchoolYear(lb)VOC/SchoolYear(lb)
TeacherPassengerCar 16399.36 60.709 93.94
TeacherSUVNan 19358.51 40.799 54.197
Totals 35757.87 101.5 148.13
TeacherAverageFleetDailyYearlyMultipliedby50%
VehicleSOlll'ce C02/SchoolYear(lb) Nox/SchoolYear(lb) VOC/SchoolYear(lb)
TeacherPassengerCar 22362.76 82.78 128.1
TeacherSUVNan 26397.97 55.63 73.9
Totals 48760.74 138.42 202
TeacherAverageFleetDailyYearlyMultipliedby100%
VehicleSOlll'ce C02/SchoolYear(lb) Nox/SchoolYear(lb)VOC/SchoolYear(lb)
TeacherPassengerCar 29817.02 110.38 170.8
TeacherSUVNan 35197.3 74.18 98.54





























PassengerCar 19509.49 50.99 65.78
Teacher
SUVNan 17570.71 37.02 48.32
Pupil
PassengerCar 23275.21 55.12 79.09
Pupil 10137.04 23.35 29.89





PassengerCar 13417.66 49.67 76.86
Teacher 15838.79 33.38 44.35
Pupil
PassengerCar 21108.02 49.92 73.86
Pupil
SUVNan 9145.91 20.68 28.03




PassengerCar 11181.38 41.39 64.05
Teacher
SUVNan 13198.99 27.82 36.96
Pupil
PassengerCar 17590.02 41.6 61.55
Pupil
SUVNan 7621.59 17.23 23.36




























































































Your child's school wantsto learn your thoughts about children walking and biking to school. This survey will take about 5 - 10 minutes to
complete. We ask that each family complete only one survey per school your Children attend. If more than one child from a school brings a
survey home, please fill out the survey for the child with the next birthday from today's date.
After you have completed this survey, send it back to the school with your child or give it to the teacher. Your responses will be kept
confidential and neither your name nor your child's name will be associated with any results.
Thank you for lJarticipating in this survey!
+ l~f=BLU£dIi8LAi?1
SchoolName:
1.Whatisthegradeofthechildwhobroughthomethissurvey? IT] Grade (PK,K,1,2,3...)
o Male 0 Female2. Is thechildwhobroughthomethis surveymaleorfemale?




oLessthan v.. mile 0 'h mile up to 1 mile 0 More than 2 miles
o v..mileupto 'h mile 0 1 mileupto 2 miles 0 Don'tknow







o Family vehicle (only children in your family)
o Carpool(Childrenfromotherfamilies)
Diransit (citybus,subway,etc.)





o Family vehicle (only children in your family)
o Carpool (Children from other families)
o Transit (city bus, subway, etc.)
o Other (skateboard, scooter, inline skates, etc.)
+ Placeitclear.;'.X'insidebox '0't ""akeami~ke,filltheeriljre'- anatlienm~ii:1hecorrect:box ~ +
7. Howlongdoesit normallytakeyourchildtogetto/fromschool?(Selectonechoicepercolumn,markboxwithX)
Travel time to school
o Lessthan5 minutes
o 5-10minutes
o 11- 20 minutes
o MOrethan20 minutes
o Don'tknow/ Notsure
Travel time from schooloLessthan5 minutes
o 5- 10minutes








(SelectagradebetweenPK,K,1,2,3,.)OJ grade(or) 0 I wouldnotfeelcomfortableatanygrade
Piac.eaeJ"ir'x' inside'bcPc.1,;vo'("'.k,,"",ifilf" iit(nn9?(;;"irtJin l11arlc,C;9ctb9, .
10.Whatof thefollowingissuesaffectedyourdecisionto 11.Wouldyouprobablyletyourchildwalk or biketo/from
allow,or notallow,yourchildtowalk or biketo/from schoolif thisproblemwerechangedor improved?(Selectone
school?(SelectALLthatapply) choiceperline,markboxwithX)
o Mychildalreadywalksorbikesto/fromschool
o Distance.............................................................................................................0 Yes ONO D NotSure
o Convenienceofdriving.....................................................................................0 Yes ONO D NotSure
o Time..................................................................................................................0 Yes ONO D NotSure
o Child'sbeforeorafter-schoolactivities.............................................................0 Yes ONO o NotSure
o Speedoftrafficalongroute..............................................................................0 Yes ONo D NotSure
o Amountoftrafficalongroute...........................................................................0 Yes ONO D NotSure
o Adultsto walkor bikewith...............................................................................0 Yes ONO D NotSure
o Sidewalksorpathways.........................................................,............................0 Yes ONo D NotSure
o Safetyof intersectionsandcrossings...............................................................0 Yes ONO D NotSure
o Crossingguards.................................................................................................0 Yes ONO D NotSure
o Violenceor rime..............................................................................................0 Yes ONO D NotSure
o Weatheror.climate...........................................................................................0 Yes ONO o NotSure
+ piaceaclear'X' insidebox.Ifou'make a'miStakefill the'entirebo" andthenmarkthecorrectbox
12.In youropinion,howmuchdoesyourchild'sschoolencourageor discouragewalkingandbikingto/fromschool?
oStronglyEncouragesoEncourages o Neither oDiscourages D StronglyDiscourages
13.Howmuchfun is walkingor bikingto/fromschoolfor yourchild?
o Very Fun o Fun o Neutral o Boring o VeryBoring
14.HowhealthyIswalkingor bikingto/fromschoolfor yourchild?
oVeryHealthy o Healthy o Neutral o Unhealthy D VeryUnhealthy
+ 'pjaceacl"ear'X}Inside oX:If u a e I el fthe +
15. What is the highest grade or year of school yoU completed?
o Grades1through8 (Elementary) o College 1to 3 years(Somecollegeor technicalschool)
o Grades9 through11(Somehighschool) o College4 yearsor more(Collegegraduate)
o Grade12or GED(Highschoolgraduate) o Prefernotto answer





This surveyis completelyvoluntaryandthereareno requirementstotakethissurvey.Pleasedonotprovide
names,surveyshouldremainanonymous.The purposeof thissurveyis toestimatetheamountof vehicular
emissionsthatarebeinggeneratedby yourschool.
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